Docket No.: GLIS-01 61 1 
App No.: Not yet assigned Filed: Herewith ! 

Title: Enhanced Triple- Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyri mi dines * 

Inventory BriasC. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez* JefTPudlo 

Attorney: Ehu'na R. Dailey Phone: (2 1 5) 568-3 100 

Sheet 1 of 29 

_ .. . . . J 




Figure 1 



Docket No.: GLIS-016I 

App No.: Not yet assigned Filed: Herewith 

Tide: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo 

Attorney: Emma R Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 2 of 29 




Figure 2 



Docket No.: GLIS-01 61 > 

App No.: Not yet assigned Filed: Herewith | 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified i 

Pyrimidines J 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. j 
Gutierrez. Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 3 of 29 j 




Figure 3 



Docket No.: GLIS-01 61 ^ 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified ' 
Pyrimidines j 
Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. i 
Gutierrez, Jeff Pudlo j 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 4 of 29 



.. J 




HO OH 



1A 



TiPSI-a / pyr 




AW 



O OH 



NOa^^ 
CH 3v ^ O ^ 

^ - 



15 




1) TMS-O / Et 3 N / CH 2 CI 2 

2) ArSOaO / Et3N / DMAP / CHaClj 

3) 2-nitrophenol / DABCO 

4) 1 % CH3S0 3 H / CH2CI2 



NOa-y^ 
CH 3v ^ O 

if ^ 

ifVy 0 

PVtowPhj T o \ — / 

(PhCH-CHCOCH-CHPhJaPda ' g ' X 
THF / reflux / 30 mbi ~*/ I 



ARyt ethyl carbonate 



O OH 



12 



13. 



Figure 4-1 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 5 of 29 



N0 2 > 
CH 3 ^ o 



ii 



-4 pJ/ 

,si N V u v 



2-Pyr Oximat* / TMQ 
CHgCN 



CH 3 




NH 



lfl 



1) TBAF / THF / EtOAc 

2) OMT-Ct / Pyridine 



DMT-O 



NH 
N^O 



HO O 



19 



NHj/ CH3CN 



CH 3Vs ^ NH 2 

24 



DMT-O 



1) Formamide acetaJ 

2) TBAF / THF / EtOAc 

3) DMT-CI / Pyridine 



HO O 



21 



Figure 4-2 



Docket No.: GLIS-0 161 

App No.: Not yet assigned Filed: Herewith j 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified ■ 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci. Robert J. Jones, Arnold J. j 
Gutierrez, Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (215) 568-3100 ; 

Sheet 6 of 29 ! 





Figure 5-1 



Docket No.: GLIS-0161 , 
App No.: Not yet assigned Filed: Herewith ! 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez. JefTPudlo ! 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 7 of 29 ! 

J 



5% OCA 

CHaCfe/MeOHO/l) 




(20) 




Figure 5-2 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified J 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. | 
Gutierrez, Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 | 

Sheet 8 of 29 



o 




Figure 6 



Docket No : GLIS-0 161 : 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified ; 

Pyrimidines ! 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. ( 
Gutierrez, Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 , 

Sheet 9 of 29 ' 




I 

H— P=0 

l 



Rgure 7 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 10 of 29 



HO 



V. 

(25) Y 



OMTO— i _ U 



HCI 



(CHaOJn 




DMTO— i _ U 

- V. 

SH 



OIPEA 



CH, 



CH, 



12 



o— i . u 

SH 



(26) Y 
O 



OMTO— i _ U 

CH, r 

1) NaOM« 3 — | 

I 



2) HC • CCH, 
Pd 



(29) S~R 

Y 

o 



OIPEA 



Y 

O 



DMTO— t _ U 



o— i _ u 
o 



CH, 



CH, 



(30) 



Figure 8-1 



Y 

O 



Docket No.: GL1S-0161 ^ 

App No.: Not yet assigned Filed: Herewith ! 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified i 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. i 

Gutierrez. J efTPudlo . 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 100 ■ 

Sheet 1 1 of 29 j 

J 




Figure 8-2 



Docket No. : G LIS-0 161 > 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified | 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. ' 
Gutierrez, JeffPudlo 

Attorney: Enima R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 12 of 29 , 



id 

HO 



1) OMT • Ct 

2) tBuPh 2 SJCI 

3) MsOH 



HO— • U 
TBDPSiO 



1) OCC/OMSO 

2) HC(0)C-P(Ph) 3 



o 

II 

HC 



TBDPSIO 



1) HyPd/C 

2) NaBH 4 

3) CnH 23 COCI 

4) TBAF 




1) IBuOPSICI 

2) NaOH 

3) DCC/OMSO 

4) (CHaOfcCH 



1) I CI 

2) CH 3 C» CH 
Pd 



Ci,H»CO— | 



HO 



M«0 — I 



CH, 



TBOP SiO 



Rgure 9-1 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 13 of 29 



5-(1 -propynyO-uridine 

PhOCH 2 C0 2 H 

DEAD 

PPh 3 




I 

H— P=Q 



Figure 9-2 



Docket No.: GLIS-0161 j 
App No.: Not yet assigned Filed: Herewith j 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified ' 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo 

Attorney: Emma R. Dailey Phone: (215) 568-3 1 00 

Sheet 14 of 29 i 

. J 



H3C CH3 



Y / CH 3 



V 



CH 3 



CN 



N f N-diisopropylamino-{5- 
cyanoethoxyphosphine 



H 3C CH 3 

I / CH 3 

/ N — c 

/ CH 3 



•O— P, 



N.N-diisopropylamino-rnethoxy- 
phosphine 



•O— P, 



r 

N 



CH 3 



,CH 3 



O— R 



^CH 3 



V 



.CN 



N,N-diethylamino-methoxy- 
phosphine 



N,N-diethylamino-{J-cyanoethoxy 
phosphine 



'O — Py 



V 




-o— p; 



N-morpholino-3-cyanoethoxyphosphine 



N-morpholino methoxyphosphine 



Figure 10-1 



Docket No.: GLIS-0161 A 

App No.: Not yet assigned Filed: Herewith j 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified j 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 

Gutierrez, JefTPudlo j 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 15 of 29 ' 

J 




Bis moipholino-phosphine N.N-dimethylamino- 

3-cyanoethylmercapto-phosphine 



CH 3 




N t N-dimethylamino- 

2 t 4-dichlorobenzylmercapto 

phosphine 




Bis(N f N-diisopropylamino)- 
phosphine 



Figure 10-2 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double- Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci. Robert J. Jones, Arnold J. 
Gutierrez, JefFPudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 16 of 29 



-o— 




O— P— o-z 1 




-o— 




2-chlorophenyl 
phosphate 



4-chlorophenyl 
phosphate 



2,4-dichlorophenyl 
phosphate 




J* 

Z 1 a -H or N N 




2,4-dibromophenyi 
phosphate 



X-OorS 



RaH, NO2 and CF 3 



Figure 10-3 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double- Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefT Pudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 100 

Sheet 1 7 of 29 



— o— p: 



HaC \ / CH3 

N 

CH 3 



\ 



CH 3 



N.N-diisopropyiarnino-methyl- 
phosphine 



•O — R 



\ 



•CH 3 



CH 3 



N.N-dlethylamino-methyl- 
phosphine 



Figure 10-4 



Docket No. : G LIS-0 1 6 1 > 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple- Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (215) 568-3100 I 

Sheet 18 of 29 

J 



o 




Figure 1 1 



Docket No.: GLIS-0161 ^ 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci. Robert J. Jones, Arnold J. 1 
Gutierrez, JefTPudlo ! 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 19 of 29 i 




Figure 12-1 



Docket No.: GLIS-01 61 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyrimidines f 
Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. j 
Gutierrez, JefTPudlo j 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 i 

Sheet 20 of 29 J 




Docket No : GL1S-01 61 j 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified I 

Pyri mi dines j 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. | 

Gutierrez, JefFPudlo ! 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 i 

Sheet 21 of 29 I 




OY OY 



Figure 12-3 



Docket No.: GLIS-0161 . 
App No.: Not yet assigned Filed: Herewith ; 

Tide: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified I 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, Jeff Pudlo 

Attorney: Emma R. Dailey Phone: (215) 568-3 1 00 

Sheet 22 of 29 I 




Figure 13 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple- Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo 

Attorney: Emma R. Dailey Phone: (215) 568-3100 

Sheet 23 of 29 



i 



H- 



-Si— CH 3 

CH 3 



H3C — Si — CH3 
CH 3 



CM 
/) 
N 



-H 



OH 



(or *OCH 3 ) 




HO 





Figur 14 



Docket No.: GLIS-01 61 ; 
App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. ' 
Gutierrez, JefTPudlo ■ 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 1 

Sheet 24 of 29 

J 




Figure 15 



Docket No.: GLIS-0161 

App No.: Not yet assigned Filed: Herewith 

Title: Enhanced Triple-Helix and Double -Helix Formation with Oligomers Containing Modified 
Pyrimidines 

Inventors: Brian C. Froehler, Richard \V. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo 

Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 25 of 29 



DMTO 




Figure 16 



Docket No.: GLIS-01 61 | 
App No.: Not yet assigned Filed: Herewith ! 

Tide: Enhanced Triple-Helix and Double-Helix Formation with Oligomers Containing Modified j 
Pyrimidines 

Inventors: Brian C. Froehler, Richard W. Wagner, Mark Matteucci, Robert J. Jones, Arnold J. 
Gutierrez, JefTPudlo I 
Attorney: Emma R. Dailey Phone: (2 1 5) 568-3 1 00 

Sheet 26 of 29 ) 



T 

H— N 
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Figure 17-3 
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